Manipulation of the phenylalanine metabolism in human keratinocytes by retroviral mediated gene transfer.
Phenylketonuria (PKU) is an inherited disease causing increased levels of phenylalanine in body fluids due to deficiency of hepatic phenylalanine hydroxylase (PAH) or other enzymes involved in the phenylalanine metabolism. With the long-term goal of using gene transfer to the skin to remove phenylalanine, we have previously shown that overexpression of PAH, catalyzing the hydroxylation of phenylalanine, and GTP cyclohydrolase (GTP-CH), involved in the formation of the necessary cofactor BH4,are required. Here we investigate whether manipulation of additional steps in the phenylalanine clearance pathway can further improve the phenylalanine uptake and metabolism. Transport of phenylalanine into human keratinocytes could be increased by overexpressing the two subunits LAT1 and 4F2hc of the large neutral amino acid transporter. The PAH enzyme activity was titrated by employing mutant PAH enzymes with different specific activity and by increasing the PAH copy number in transduced keratinocytes using a repeated transduction procedure. Finally, the intracellular tyrosine concentration was lowered by overexpression of tyrosinase converting tyrosine to dopaquinone. However, measured over a 24-hour period neither of these manipulations resulted in an increased phenylalanine uptake. These results suggest that other enzymes than GTP-CH, involved in BH4 synthesis and/or regeneration, can be rate-limiting in the genetically modified keratinocytes.